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(54) PATCH PGR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safely cxiUars with maxiinuin outer diameter 
exceeding outer dtameter of annular members, safety collars are placed between aimular members of 
the sealing Qoor so as to provide a gap, and overlap the gatps in operating position to reduce 
outer diameter of the safely collars to the outer diameter of the annular members. EFFECT: high 
efiOdency. 1 dwga 
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(54) nJIACTUPb AHfl PEMOHTA OBCAAHUX KOflOHH 
(57) Abstract: 

H3o6pCTCHMC OTHOCHTCH K oCjiaCXH 6ypCHIVl M Ao6bniM HC^H H pasa. D WaCTHOCTH K TCXHHKC H TCXHonorwM 

KanHTa/ifaHoro pcMOHra CKBa^Kiofbi. Uenb - noBbmKKnc Hev^cAHocni pcMOHTHO-BoocraHOBHTenbHbix pa6oT 
3a c«icT san^tTbi repMenraMpyioinero noKpbiTHn c coxpaiieisieu repueruoai;^ Konoi«i>i no Bceft fl^Jime 
HajiomeHHoro nnacTbipn. Ann 3Tora oh ciia6jKeH npcAoxpaiotrenbHbcun MawseraMU. MaKCKManuibiu 
HapyTKHbifl j^raMerp Koropbix npCBbiuiacT HapymHbrfl Af^aMerp KOjibueBbix ancMciiToa. npn 3tom 
upcAOxpauuTcnfaabic MaiuscTbi paaucuicHiji hitmfjy Konu^eBbaai ancMCirraMii rcpMeTM3wpyioii;ero 
noKpbiTitn c 3a3npoM c BnoMOWHOCTbio B pa(3oMeM ricxJioweHMH nepeKpbiTiiH aasopoB c yMeHbcneHKCM 
Hapy»Horo /^aiucrpa np^oxpaHirrenbHbix MatuKcr HapyjKHoro /^Hawcrpa KOJiKUiCBbix aneMCHTOB. 4 mji. 
blblbll 
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Description (OnHcaniie B3o6pcTenii5i]: 

M3o6pcTcime othochtch k o6nacTH SypemiH h Ao6bm» hc^th ii raaa n. b HacTHOCTii. k TexKme h 
T^XHruiorMM RariMTanMioro peuoHTa CKBaxKUbi. 

Uenbio K3o6pCTeHitfi HBiuieTXiH noBbinieHHe Ha;^eHCH0CTM peuoHTHn-BoocraHOBMTefihHbix paGor 3a cMcr 
aaiu^iii rcpMCTMOHpyvKmero noKpuTnn c coxpaHeiofCM repueTHoaiQoi Konoiaibi no occih /yiMiie 
HajiojReHHoro luiacTbipn. 

I locraaneHHaA qeni> jxocfrvtr&efrcft tcu, vto nnacrupb f^ist peMoirra o6ca^ibuc rqjiohh cocTOjni^HM ho 
npoA<xnbHo-rc4ipirpoBaHHoil Tpy6bi c HapyKiibOi repuerHaMpywumM noKpbiTweM, Bi>inQnHeHHL>a4 W3 Ha6opa 
Konu^CBbix 9JICUCHTOB. pacnojioiKCHHbix Ewonb Tpy6t>i c 3a3opoM ^py^ oTHocirrcnbuo Apyra, cna6jKcii 
np<9ioxpamnxnbHbiMH MaiuscraMH. MaKCMKcanbHbm HapyHHbcft j^iaMerp Koropbix npcBbimaer HapymHbrft 
^IMauerp KonbucBbix aneuenroB, npK aroM npe/(oxpaHHTcnbHbic uaumenru paDMen^eiibi witiRjiy Kojib^eouvat 
dJieMCHTaioi repueniaiiipyioiiiero noKpuTwi c 3a3opaMM c B03M02KH0CTbio b pa6o^eM nonoscioai 
ncpeKpbiTun sasopoB c yidtnumamtu iiapyjRHoro AHauerpa npcAoxpamtrenbiibue MauKcT jip napyKHoro 
;;MaMeTpa KOJibuetibLX ancMcirroB. 

ripH TpaHcnoprupoBKe TaKoi-t) luiacrbipH b Konomiy o6caAHbtx Tpy6 KoirraRT ero co creHKoft KonouHbi 
ocyn^ecTBJincTcn «tq>e3 Maiiaerbi. paaucaieiiHbie B sasopax uex^ KoabmcBbOkOi repMemsnpyioiiQCMH 
aneMCHTaMM ua onpcACJicHHOM paocTOHKHw ffpyr or Apjrra no occft jimmc nnacTbipn. 

MaHsera BbtnonHCHa b Bn^e n^unm^pa c nocroHHHbiM hjiu nepCMCHHbi^ no ce unstac nnaMCTpoM a 
Tomi^oioil creiiKM. HandonboiHil ;^aueTp uaiuKeTbi npeBbnnaer HapyxtHUfl onucaKHbia ^Haxferp 
KonbuiCBoro PcpMeTH3iipyioii|cro ancMcirra. 

JlnvaiA MaHJKCT Bbi6upaicTCH xaiuiM o6pa30M. HTo6bi npw paoMcmcHKu wx na luiacrbipc Mcmjjy 
repMCTH3tipyK)ii9TKoi ancMCHTaMM coxpaH5Vicn 4>yHiuoioHanbHbiH sasop He TonbKO npH TpaHcnopnfpoBKe. ho 
n iipvi pacmMpeHiaf imacTbipn b KonoHMe. 

Paccrro«HHe ucxjjy MaiOTCTawM h mx KOJiMMecrrBo paocuKTBiBaercH b 3aBMCHMocTM or finwHbi n/iacTbip^i m 

KpHHH3Hb( CTBOJia CKBaflUIHbl. «rro6bl npw KOHKpCTHblX HX 3HaVICiaiHX MCRJDOMilTb ROHTaKT 

rcph<eTi!i3iipyioii;cxx> DOEpbmsH nnacrupH c EonoBBOft n cro paspymeime. 

KoH^HrypauHH MawKer. <}»ii3HK0'&£exaHKiMeacife CBoiiCTBa h npoMHOCTHbic xapaKTepMCTMKK MaTCpHana mo 
KOTOporo OHH ii3rarroBncHbi, nosBOJifDor o6ecne«orrb hx mtnocTHOCTb npH /^HHmemfH iinacTbipn b 
CKDauKKHc. a npsi cro pacnmpciaiH ^ci^pwiipoBaTtCH b pa^nHanbiiOM iianpamcioDf jip BCJUinDfHbi pasHoil 
Tonmjmc rcpMeTM3Hpyiomero noKpbiTWi luiacTbipH, MCwnoMaH flonaiiHwrcnbHyio norepio npoxoflHoro 
ceMemtfl KOJioHHbi o6ca;5Hbtx Tpy6. 

Ha cJ>Mr. I H3o6paJKeH luiacTbipb 1 c ofxerrbOdK Ha Hero np€/\oxpaHiiTenbHbiMii MaiuKerabOi 2. cnyn^euHbtA b 
o6caflHyK) KonoHHy 3; Ha ^wr. 2 m 3 npoAGJibHbrc n noncpcMHbie cc^cHiin MauxcTbi; Ha ^wr. 4 sapHaiiT 
D03MOJSHoro M3roTOBnemiH ManmcT. 

MaHKera (4>Hr. 1 3) MsroraBmiBaeTcsi c nepcMCHiibiM no ec p^nime fjuauerrpou c o^iaiaKOBoft TorannHoii 
creMiui no eceuy cevcHHio paBnoll wm GnsiSKOtt TomnjiHe repMeni3wpyiou;ero noKpbmiH nnaerbipH. Ha 
KOHi;cDbix yMacTKax 4 ec BHyrpcHHidl ;p«aMCTp BboioJiHCH c MHHycoBboi ^onycKOM no oTHorneHJOo k 
HapymnoMy AnaMcrpy njiacrwpH. B cpemncH nacTH 5 ffuaiAtrp MatHTBCTW yBcmiHHBacTCH 6c3 injMeiieHHfl 
TomxiMiibi creHKH paswcepa 3 4 um npeBumaiou^ero ^MaMerp repuerwawpyionxero KOJibneBoro 
dncMCHTa 6, 8 pcsyjibxaTc *fcro b -pcnc ManiseTbi o6pa3yerrc« no^ryrpcHnfc. 

riepexoAbi 7 or 6Qnbmero AH^Mcrpa k MeHbmeuy BbaiojiH(;Hbi KOHUMcciuiMn c yr^noM npn acptmiHe Konyca 
MciibimiM 45**. Mcx^ rcpMeniKOM 6 it MawKeroA 2 HMecrcn sasop 8. IlnacTbipb cnycKacTCfl b CKBaxMHy 
Ha iDTaHPe 9. 

fbiacTbipb co6iipaeTCfi a ycraBasniiBaeTCfl cntjiyBomj^ o6pa30M. 

MaiixeTbi 2 o;^eBaiOT na njiacTupb I c HaxfiroM. uto oGecneimBaeT itx y^epTxaHMe Ha ntu. 3aTeM na 
nnacTbipb HaHocnrcn rcpMcnoHpyioniec noKpbiine 6 b hmwc RonbUCBbix aneueKTOB raKiou o6pa30M. MTo6bi 
ucjKfxy HHMM w ManmrraMH 2 ocraBajicJi 3a30p 8. flocnc 3Toro nnacTbipb na nrraHre 9 onycKacTC« b 
o6caRHyio Tpy6y k Mccry ee HerepMeniMHOCTH, K pacnmpHercH nopHRpyioii^eA fojiobkoA pp nnoTHoro 
KOHTaKTa CO rreHKnCI odc^nMOft KOJioHHbi. 

TpaHCnopmbie pa6apuTHbie pasMepbi luiacTbipn o6ycnoBncHbi pa3uepaMM npfnoxpaHUTcnbHbix ManwcT m 
n03T0My npH ahm^kchmh cro a KonoicHc KOHxaKT rcpMCTMOHpyiomero noRpbiTHn nnacxbipn co CTCHxaMM 
o6c£M:pibix KonoRH KCiunoMeH. ^rro o6ecneHiiBaeT cro coxpaHHocTb. 

MaHxtcTbi nsroraBruiEiaioTcn m3 Marepuana AooraTowiio dJiacnraHOiX), mtoCw hc npenH'ixrrooBaTb 
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pacmnpeHKio luiacTbipn D kohohhc m kc coaflauaTb npn 3T0m oHaMwrc/iuft^x AononHHTcnbHbix yciuiMM m d 
TO we BpcMM flocxaxoMHO npoHHOi^. cnoco6Hoi^ coxpaimxt. rcoMcxpwMCCRyio (JwpMy b npouocce 
TpancnopmpoBKH imacrupn k wecry Hapymcinw KonoHma, nanpHwep. nomnmuiena turn pcoimw. 

npM pacimipeiiHii imacTbip« uaiuaeTbi oa cuerr noAiiyTpcHMfl. o6pa3yiom^ oaaop 10 mcjw iimmm m 
□jiacTbipcM H ROHKMCCKiix ncpcxoflOB, MCKjnotjaiomwx o6pa30BaHMe cmiaflOK. Ae<l»pMMpyioTCH a paMwaabHOM 
HanpaBncHHM h npHiBJOiaioTCfJ K cromc lUiacrbrpH. nocKonbKy Tonmraia craoui kiaH»cT 6roi3Ka xomiflaic 
repMCTirM!pyion;ero noKpbiTwi. flonftmwTenbHOfl noTcpw npoxoflnoro ceucHim KonoHHbi d 3oiie ycranonKH 

lUiaCTblpH He npOMCXOAMT. 

WcnoTibooBaHHC npcwJiowcKHoro iuiacTbip«. CHa6wcHHoro irpcAoxpaHirrcnbHWMH waHAcraMit noaBomrr 
nptTO^npWiTb TpcHMC ixpMCTMSHpyiomcro noKpbn™ o ctchkm kohohhu. coxpaHHTb ero qpnocTHOtrrb h 
o6ecneiorrb Ra^exHbtft pcwoirr nerepMenraHbtx o6ca^tHbix Konoim. blUbll UUbl2 blblbld 
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Claims |<I>opMyjia nooCpereHH^I: 

rijiacTbipb Ann pcMOirra o6caWHbix. KonoHH, cxxrroHiqHA hd npoAanuio rxK^papooainioii Tpy6i>i c HapyxuibiM 
rq>MeTti3Kfpy]on9ivf noKpbfnieM, BbinanMeHHWM no Ha6opa Rnnkineebix a/ieueHToa. paciionoMeiaibix Bjnonb 
TpyObi c 3a3opoM oTHOCifTcnbHO fspyr ffpyra. ornsmanm^iten tcm. «ito. c muiuo noobttDeHnfi iian^iKHOCTn 
pcMOHTHo-BoocraHOBHTeJifaKbix pa6oT 3a cucr sanurrbi repMcnraifpyiomcro iioRpbnw c coxpaHcioicM 
rcpi4CTM3auHM KQjioHHbi no BCCH AnKHC KanoiK«iDioro iuiacTt>rpn. oh CHa6KeM npcAoxpaiorrcjibHbiuH 
MaiuKerawH, uaKCMwanbHwi* HapysHbffl Auaue^ Roropbix iipcBbimaeT HapyxHuA fffAauerp Ronbi^eobix 
3/ieMCHTOB. npH yroM npcAOxpaHKTcnbHwe uaiiTKcrbi pa3uem,eHbi uejE^y Konw^eBfaiuM aneueHTaMU 
rcpMCTii3npyiomcro noKpbiTHH c 3a3opaMH c B03MOMiHocTbio D pa6oMCM nojiomcmol ncpcKpwTWi oaoopoD c 
yMCHbineHHCM HapymHoro flHawcrpa np<;aoxpaHHT€JibHbix uoKxerr ff,o HapyxHoro AMawexpa RonhUCBbix 
aneMCHTOB. 
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Drawingis) (Mcpr^XHl: 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that Uie cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig- I shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact bet^\'een the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the armular elements. 
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Drawings: 



Fig. J 
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[see source for figures] 



Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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